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sxs^cfev^T, mtmm(D^%^m\t. i~6 o#T'^sxs$:#t?3i:$:4f 

fi^h^L< \tmm<D rmiB^ n±mii^ e>Mi^$ti§rii$:#^^f^ ^mn^mu 

5 %mxth^ ^n^mw^t •t^^mi^mm.o^mijw.. 
m^^l1^tc\tm^m2\z^^,^x. mm%m\t. f\u^yit±m^y^. ^-t 
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nil. 

iafa4^##:ji s:^ e» h mmm^i^^t s ^ 7 ©x^ ^ , 
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mMB^~hmmm±izmmm (a) ^^zj^mmm (b) ^mmb. ^-hmm 
^<^^^^^^^mTFT<DmmMtf^^^^mi^Mizpm^m^fim^^MT^ 

mmv- hmm±\zmimmmmm:^mwi.^^MQ(oj:uk.. 
\.m^^ 1 1 ] 

o^c^^,^T, mu^mii^m(Dm^itj:m^^xsmm^mii^M\zm\i^ 
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m^mu m^m2. mmma, m^m9. m^mi om^'fM^~^miz^\>^ 

r. mmmmTbmit. NI, Fe. Co, Ru, Rh, Pd. Os, I r. Pt 

Co 0 0 1] 

[0 0 0 2] 

^ (PC) ^\t\:.i^t't^mmm%(D^^i,^M.m\zmAjx^^xy^^. m^mm 
x^^:^m\ m^m^mm m^^.^^v^) ^^^^ x^^.^^ wi^m^.mu 

[0 0 0 3] 

mmh^yp:,.^ (ar. TFxt^.^) (DmmmA.izf^-ox^x^^:s>. 
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[0 0 0 4] 

7 - 1 s 3 5 4n^AmmxmB^Hx^^^. ^m^mthxit. zl^^^ji (ni 

) . A^^y^A (Pd) . m (Pb) , (Sn) ;&^f;&t^V^P,tlS<. Ztl^ 

[0 0 0 5] 

^^(^^mmmibmtb^tix^^:^. 

[0 0 0 6] 
[0 0 0 7] 

5 0nimX 6 5 0m«(Z)S^^xP,, 6^(7)12. 1 m(Dm^± JV^m^^ ^ Z tf)^X 

^mt. ^^izizm(D:ff^:;^mm^^^<(Dm^±ji^mmT^^m^^ 
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[0 0 0 8] 

(Rapid Thermal Anneal) m^mLX tm^^ti:S>. L*^U RTA^ii, 

[0 0 0 9] 
[0 0 10] 

Mm^m^■^m^zLx^^:s>, $e,{c. ^vv^:^izMmLr=.ytm(DA'^nz^:^m<D 
Bm^um±y^-izj:ijmmLxi5^). ^(Dmmiz&i^ii:xits^7.mmizitf^ 

[0011] 

^^izmm<Dizm^tlzM!:^X^^PPTA (Plural Pulse Thermal Anneal) 

^^<mmmizTFTmm^mmt^:r.tf)^x^^. 
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CO 0 1 2] 

[0 0 13] 

^mvmBt^ P P T A^MS:MufcM^ffc;^^fe i tiey ^ y y ^^^j- 
[0 0 14] 

[0 0 15] 

^^<^^mz^^,%ittc^Mt^mm^mtLx^A^<D^mv-yjrjv (nd ^ 

[0 0 16] 

^®s«sr^s^i4{csi*$it, mm^m^no. mm^mitmmcDrmiz 

1 l*feJ:t>'±M{Cl 0*|g«$tlfcAny>^>^ (^>?1.3fe) 1 5^1^6 0 
# (^^L<ti30^60#) , I-IOEI (^St<{i, 2~6ta) ^.^frs-B: 
®4 (A) tt. ^ialS^SPfi(?)3feai(^)^^^ ^4 

n>^.x/NC««?)ii*tvfci^«^ (®3(D5 0 8 b) TM^L;^cS«i£^(;D^SM 

> 04 (B) <^mm^^yitmm^^Bmm^^^^mmm(Dmmmm$f ms 

®5 0 8 a) T'M^L;^cMMT'feS„ An>if ^^^^^^t^^f 

(^>U3>^XA{Cili?)Ji*tlfcm«#TM^) {i 7 0 0-^1 3 OO'CX^ 
^t^^hti^. :^mmmmxit. ytmtLXnu^y^yf^^^,x^^:S>^K 
^®fts, ^izyy^y^(D^oiz. m^yt^y^^^mtLxm^^(D%mti. 
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MXit. mm:ff^^2'^lo (Sim) $:mur^^So 
[0 0 17] 

mxmmLt^m^^m5 (a) {c^^t-o '^:=i=^y^yvmx^mLt=.^m 
i^m0mm^sEMizxmmvr^mM^m5 (b) ic^f. 05 (a) im^m 
mm(Dmm^- h^xmm vxn^j. yvnyt y v n y<Dmmm(D 
«v^*^e>, m<^^-ox\.^^m^m¥^^myvziy<Dmmx&^tm^,^n:s>. # 

[0 0 18] 

yt ^mmm izjivmrnLxmrn-^nr^^M^ mmmm {c j: y 2 mm^t t^. ^ 

'J-yi^^^^X0,%MyVzlyt1i^^^P^J:2y<D^m^^XM:S>r^tb. ^M^^ 

y<^mmz^mL. mm^m^^yh (Nin-image) ^m^^xnmLt^. ^<Dm^ 
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[0 0 19] 

^^V^T^ PPTA^fi§:MV^fe>f^y^U>^'^S{CoV^T®l (D) , (E) 

mn^mmL. vy (p) ^^mlx, ^v^^)ynmi s^m^^^. z 

^ U y ^^Um lBK\t. 1 X 1 0 1 X 1 0 21atoms/c«3,;r) y y^,^^ 
[0 0 2 0] 

M^Tc^iiifs^^:]^^® {c^;^^ ^tiTfc^;. jvmmmi^ tfjt^ mm 

^SrfflVV 1 2 2 0r^T^ML,r4 0#r4^(Z)M^$:^i^fS„ i5>CV>T% 3 0 

^mUt^ ZtifiV^^:^^. $ e, ^C^f ^ L < {* 2 ~ 2 0 ©©^a e. ^ i: VN„ 
:r.(DmmmmKJ: 1 X 1 0l7ato«s/cm3J^:AT^C®M 

^^'^^^^-^^^y^-:^^-rsy':/izj:^jMm^n^xmmui^^^M&&.r(Dm 

[0 0 2 1] 

±mLt.Mm^mit. ^mi^miz^y^yt^Ajv:7.mzmmbxm^s^t^^fv 

[0 0 2 2] 
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(M^^^, 0. 5 ^m~3 Am®M;RS:^t?) i:LT^JT"r-5o 
[0 0 2 3] 

^ >&fe\ 5 0 8 a, 5 0 8 b{Cj:oTM^$tl7^cMm$:t,^{C, 

5 0 0 ic^j^sti^t^^ji^ n^^p 5 0 g tf^q,^^izmm^ti^mM5 o o itm 

[0 0 2 4] 

0 0 i:®r^fCttft^U#5 1 0;^)^|gJ:rPjtlTVNSo 
[0 0 2 5] 

immmm i ) 

^^m^m^^rTFTmu^i¥mt^:^m(D-miz'o\>^x:$immmmvme^ 

mmmmf)^3 5. ox i o-V•cJ^:^T®^'^x»«$:ffiv^§. **^^a«ioo 
±{c, TM^Mi 0 1 srj^^f rrnrnm!^! o nt. cvD^gr-s ih 

^tN^O^m^\ m^tmtiyVny (SiNO) 1110 1aS:?^figU, ri^VNT% 

^^t:Mfb^u=i> (Si ON) mio ih^m\^^^yA--Kxm^t^. Si 

NOMilS i ONmt(Dmm<Dmmi!)'^5 0^2 O OnmO^m^lZf^^^olzm^'t 
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[0 0 2 6] 

V^^aSffi$:M^t- Sfcib^XST'feSo tj^tS. ZZXltV^^^y (BgHg) 
[0 0 2 7] 

7X^U=f>lll 0 2®||®{CM»^^T'l Oppm®-^y^;I/^■^t^i^^^^/>^r 

izj:^mm. ttcity^Ay ^mm^A^0:^mxj:\,\ m^^x. m4 (b) ^^m 
^"^yxmtji^iz, mm(Dr^i^iz^m^mmLX7iji^mzmM^noz.tiz 

or m3(D5o-8hxmtum^y^-0mm ^4 ofmmLr=.^5^m^i 

2 or m3(D5o 8hxB^^miiy-^-0mM) ^eommwbr^. 

^^^fc^ascDfSftc. r^Ejvyyy^iyvziym^iz^tti^Ti^m&^m^ 

"t ® j§S M ^ o T =fc j: V ^ o 
[0 0 2 8] 

1 1 miiF^ 2 0 0 1 - q r> « 
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J^:^^i0 6^mmt^. mmt^;^;i:^mti 0 0-2 0 or/^MMTi 

ZZOVtvmmL. 40#TO^L, ^i^taUMit. 5 0~1 5 0°C/#tLT 

m^:if^xm^mm&.±^zfJ^^tJt\>^^^^z. ^^mtLxmmify^^2'^io (si 

9 U y 1 0 7 >y ^ y ^ U > fei?) 

{c.^/t;i.>^^Miifii2'-2oiiifToT*,j:v^ ^ma^mo^^B^it^^x^m 
^jtmwvdt^)y!f(Dr=.mo^mmimm<Dx.mt. n-^u-jjo:/^^^-;?, 

>^ ^? - ;jf > :/ J; y ^ T ^^^i^ iSM L Mi±#ffl^ T'^t e. 3 

[0 0 2 9] 

0 S'^l 1 2±JC. y-h/iifi^Mi 1 3$:^^XVCVD^{CT 

^$5 0-1 5 0nm{c?^^-rs. ^v.T% vnu^mm^ ^t=.i^a^mn^t 

LT, ^S20'-l OOnmO^^lK (A). 1 1 4 fc^ J: t>';S$ l o 0 ~ 4 0 0 nm® 

mmm (b) 1 1 5$:^^t-^. ^nsg^^Mr-ti, #mm (a) stten, ^« 

)^ (B) $:Wi:LT?^^L^c;«)^, Ta. W, Ti, Mo, Al, CuA^^^«tl 
[0 0 3 0] 

^^V>T% \yV7.\>fi^^t^^^:^^i 1 6a-l 1 6gS:?^^L> (A) 
1 1 4 feJ:tJf#Sm (B) 115 ^x^v^y^LX. mmm (A) feJ:t>*#«Jl 
(B) (Dmmt>^^t^^^-hmmi l 7~1 2 0§:?^^^§„ :n^y5^>>>-;^^{C 
I C P (Inductively Coupled Plasma : ^^^^M^^Xv) X 
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-0j:mx\ uwmM(D±mmmtfji^mAmm 21, bh^i 2 2, 1 2 3;^,n 

[0 0 3 1] 

^- hmmi 17-12 0. BB^i 2 1-1 2 3i)^m^^tir^i^. m^- hm 

0 8-1 1 2tCnM$:#^f S^f^M^f^m i&.r. nM^M%7C^i:v^e.) S:^ 
mtS>. ZCDJUmzj: y , :^n^mmi!)^ 1 X 1 0 1 X 1 0 18ato»s/cm3© n 
124a~124e -fy^B^-^tl^o 
[0 0 3 2] 

r^VNT% l^i;^ ^*^e>^Sv:^^S:^®^^{cm2®xy^>^^!tS$:fJv^S 
2®?^^^®/f-h«^fej:t)C@Hg{12 5-13 1§:?^^^S, ^^V^T, ^2®^ 
={^(7)>?f-h«^^J:t)J@Bai 2 5-13 1 $:V7.^JCLT, $ P> {C n §i[^M%7t 

MWBI;5)U X 1 0 20^1 X 1 O^htoms/cm^0nm^mmmm (n+) i:, 

L D D fi^ i: V > e) ) ^ ^ n m^mmjbmmmf)^ i x i o i x i o i^atoms/ 

cm3(^n§3^M%Mi|!c (n") 1 3 2 a-1 3 Zei^^m^^tl^. 
[0 0 3 3] 

. 134&?^^L> pM^M^^^$:»LT, pM^M^jMJUcI 3 5 a, 13 

T^irtI$4XTVNSnM^Mt>^i|g®S:*:ttlC^LTl. 5-3^(?)2x 1 O^O-^ 
2X1 0 21atoms/cm3i:^§J:^^C•rtl^iJ:V^o 
[0 0 3 4] 

ri^CV^T^ ^<^mmm^(D •^:^}IMT FT is ^TJl^m 2 (Dp^^^JVmT FT 
^Srl/t;?^^;&^e,^iS■x'X^ 1 3 6, 1 3 7 T'^oTx^y^>>/^^$:^f Va, ^CD 
|g|&lHfji^(^Sl®p5^<v:^;i/MTFT. M^T F Tfc^ J: tKlBatC^VAT, m3(D 

m^<D^- hmmtmmi 33-142 ^m^Lt^. 
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[0 0 3 5] 

mt^nz>. ^vixmtmm^mm i:^mmmiz^^^r. TFT;{,«?^^$tis® 

[0 0 3 6] 

4 3cfI75)^^7K^$:Sca^$-y^, ^mi^m<D7f^mit^nor^tb<Dim^m%:ts>. z. 

(Diam^Mit, 3 5 0-4 5 or (^?*L<tt, 4 1 ox:) x^v-yTt-^y 

[0 0 3 7] 

(Dmmmmmi44iz. ^^tf T(Dmmmiifj^^i^mi^mi os-^i i 2c* 

Xm-t^nya^h^^-Jl^mmL. -e^C. l O 0-2 O Onm®T 

^$2 5 0-3 5 Onm®^^]^ (AliiTii:®^^!^) , ^$ 5 0-1 5 0nm 

(OT xm^mmLx. mm<Dmmzji^-r=.y^i,, ^ii@Hai4 5~i 521: 
mmbx. tt\,^ti(DT F T ^m^mizmmt^o 

[0 0 3 8] 

t^c, mmm2 0 6^cfev^T^i, sfma® 1 5 3 ^Bf^^^. mmmmi 5 3 

li, mmTFT(D\^U-fymmi 24 d^j:t>*#^^42 0 4®Ta5«M (^M 

13 5c tm^mizmm^ti^o 

[0 0 3 9] 

n5^^^;i.MTFT2 0Ui, IS'lSMlC^^-v :^;i/?^^MJ|!c 1 6 1 , V-^Mm 
feJ;tJf 2 4 a, LDDfl^l 3 2 a SrW-r-So 

[0 0 4 0] 
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mi(Dp5^-r^;i.MTFT2 0 2tt, mm iZ^ ^ ^Jimmim 1 6 2. y- 
[0 0 4 1 ] 

^2®p^^^;bMTFT2 0 3{i. m^lZ^^ ^Jim^mi^ 1 6 3 . V- 
, >^M^fei:tKKl/^>fI^13 5b, LDDM^l 3 5e^;tt-^o y- 
2 7:^^LDDM^1 3 5 e^M4>Sm€&;tLTVxS„ 
[0 0 4 2] 

WmTFT2 0 3li, ^SftM{C^^:^;;b?^^0i^l 6 4, y~xM€fej:?»' 
l^^>M^124d, LDDM^l 3 2 d§:;tf ^„ 
[0 0 4 3] 

«if^»2 0 4{i, Tgp«^ (^mmjim^mM^titc^m^m) 112. m 
-hmm^mmtmmm (a) ^^x:^mmm (b) ®«M;^»^e>;&§) 129?: 

[0 0 4 4] 

&.±. n^^:^;i.MTFT20 lfej:^Jfp5^^:^,;^§ffTFT 2 0 2;{,^P,f^SC 
MO Slfitfr^t.^|g|iimg|2 0 5 MMT F T 2 0 3 J:tK#i#^M2 0 4 $: 

[0 0 4 5] 
[0 0 4 6] 

(mmmm 2 > 

[0 0 4 7] 

««5o±c, ^^bs/un^j^, Mf[:i/un>M> m^mmty V uymm^m 
mm^mmL mm^r) . f-hmmmmt^r^ibizmmm%:mmL. mm 



1 5 



2001-3088 75 R 



I #2 000-370724 

[0 0 4 8] 

^^v^r^ ^-hmmm5 2%:mmt^. ^-hmmmit. mitt^unym. m 

[0 0 4 9] 

^XVCVDJ^. MffiCVDj^, ^«i^t7^ii^Ay^y>>j^^{Ci:y 1 0-1 
1 5 Onm^{C?]^^t-So - h«fiii^i^ 5 2 i: T^;i/7 U n >jg 5 3 

[0 0 5 0] 

, rjtis. f^y^vy^(D:^mitmmmmizmmLr:::^m^m\>^nitj:^\ 

[0 0 5 1] 
[0 0 5 2] 
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[0 0 5 3] 

^t^yvziym. mtyvnym. mitm^tiyvziym^(Diyvny^-^timmm 
<7>\.^rM\ ^L< it^ti ^ (Dmmvm^ s o o - 1 5 o o nmiztj^^^ e) izmm 

[0 0 5 4] 

•e®^, 'tti^n(DTFT(Dv-7.mm^rcit]^u^ymmizm^^ziy^^ 
h^^--}v^m^bx. #T F T ^n^mizmmt^tci^a^mm 5 s $:?^^t-s„ 

[0 0 5 5] 

[0 0 5 6] 
3 ) 

(o^-^-vi8 3^mm^^. ^^<Dxr<-^itmmmm±izm^^n^ziy^ 
^ hU(D<it^iz^^^xm^i-^t^\.^. ^^^^~vitm^^^mmmz% 

-MzMmLr=.mf)mm-^n^oyx% z<Dm^K^t>^x^K-^^^^^;^ 
^tizj:ijm^(Dm\^(D^iti^m<zt.ii^x^s. ^0^, m\^mi82^M^ 
^\^y^mm^no. ^\^mmiQo\z\tmmmmmi8A. m\^mi s 1 
^m^t^. ^<D^. TFi:mm.is^xfM\^mm,iso^y-)\,mz^^m^)-^ 

[0 0 5 7] 
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[0 0 5 8] 

o 

[0 0 5 9] 

^S^V^T^ Ni®^^v^M (Jg^T, -fgllJi^m^ e. ) 3 0 2 Ni 
VD^S0^M5^-V>Ap^{CT^M^i^3 0 1 %:mmLr^m^3 0 0$:gv^T, 

^iiM^Cfe^^T«, ««MM3 0 0r, mtie. 6 5Pa. T;H3->100 (seem 
)> RF«i;5 0Wi:V^e)^f4^®^^X'7^^ta^Ci:U. N i <0*;{)U X 1 0 l^at 
oa.s/cm2~ i x 1 0 13ato«s/c»2(Z)N i l^MS 0 2 N i ^J^S 0 2 

tLX^mt^ mi 7 (A) ) „ Ni^M^j^^L^c 

T'^tl«n.y>r;i/ (Ni) J^:<^T*, Fe, Co, Ru. Rh, P 
d. Os, Ir, Pt. Cu, Au:^>NP,ig«tife^S^;t{i^||Sra^CD^^^^ 

[0 0 6 0] 

^i#C^.^T', Ni»1^3 0 2±JCT^;b77:^S/Uii>m3 0 3 S:?^^fS. 

<^^nmA(Drmmmtf£^^^mp^M2 0 mn (b) ) „ 

[0 0 6 1] 
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Mv^T, 4^#^ji3 0 4. 3 0 5±iz'7x^mmm3 0 e^mm-r^. -^x^ 
i^^^^mnm^mmt^fcibizno. ^©xstciu, ^m^Mizit. ixio 

15 18 *^ 

~ 1 X 1 0 atoms/cm^®|iMT p M^M^I^^ (:*:|liiSMT'{i. » 

«AD$tlS (017 (C) ) , 
[0 0 6 2] 

7 (D) ) „ y-h|fe^|li:LT{i, •:f^x^cYDmtr^it:^Ayitm^m^^ 

Xmmt^o MvxT. N«ffi$:?^^^§7t&{C, (A) 3 0 8^J:t;c 

mnm (B) 3 0 9 S:?^^t-So ^^MWc^vnT, (a) li, g-fl:^> 

(TaN) T'fe»J, ^tl§:5 0-^1 0 0 nm®^$ {c^^f (B) 
(W) ^^V^y'y (Mo) 100 

-3oonm<Dm^izmm^^. :L<Dmmm (a) ^^ot^sM (b) ^jiy^y 
^L, h«®3 1 0, <D%(D^^mA<D±mmmttjt:s>mmmm3 1 1 

mt^. :^y^y'^:^mizm^itf£\.^:fyK ^miZlt. I CP (Inductively Coup 
led Plasma XV) ^ ^(0^. X^y 

[0 0 6 3] 

^^mmbx. nm:^mm7bmi)^ i x i o^o^ i x i o^htoms/cm^^mm-^^ti 
r^^<DTFT 0mmM<D ^j-xmrntt^ith^u^ymmtt^^n m^mmmm 3 

1 2, nmyf^mm^mi)^ 1 X 1 0 1 X 1 0 ^^^toms/cm^0^^-^^^f^^(^ 

TFT^gttM0LDDM^^/^SnM^M%«3 1 3. ^^^)V^^mm3 1 
4 (® 1 7 (E) ) 

[0 0 6 4] 
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) . 

[0 0 6 5] 

o ^>Un>'^7XA{ciIi?)^i*tlfc^«# (gl3CD5 0 8 b) xmmLt^t^. 8 

0 0-1 1 0 o'cizfjt^^oK^tm^mmLx. zoum^i-^ao^uwh. 
^-hmm3 1 0. 3 I it^mm-^nx\.^^r^!sb^^mi^m^^bmf>mmz<<fjt 

^^(Dmrnmrnmrnu ^mmp^cD&tf^^o. ooi~2 6. 7p^mm<Dm& 

l-t^^mtrc^t>f^mm^7.(7)nmu^lzi5^^x. Mmmi:no<Dm^L\,^ ( 
mi 8 (A) ) „ 

[0 0 6 6] 

ik^^x. ^''hmm±izmiMmmmm3 is^^mt^. mimmmmmt 
^v^ofcMW, ^r^it^n^^m^^iD^t:,mmm^mmi o o~4 o on«s 

MT'?^^1-tl«J:VN„ (018 (B) ) 
[0 0 6 7] 

1 2{csmLT (01 8 (c) (D^m . ^<Dmmm0^^^;m^mm3 1 4 

tfj:^mm<Dmm7tm (N l > i x l o 17ato«s/cm3J^;^T (^* b < 

. 1 X 1 0 l^atoms/cmW) iZi&mt^Zt^^X^:S>. ttz. r0XS^CfeV^ 
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[0 0 6 8] 

[0 0 6 9] 

(mmmm s ) 
^1 9 ^m^^xmmt^o 

[0 0 7 0] 

(A) 3 0 s^^xj^mmm (b) 309 ^m^t^xm 

[0 0 7 1] 

(A) 3 0 8^^xj^mmm (B) soQ^mmLtc^. ppta^st 
^miz^^;i^m. ^^^^^^izmmvt^ytm^mMbx0^^M^JiKmo)^mi^m(D^^ 

^ffcSr^fe) (019 (A) ) „ tyVz2yr^:^niztm^^tit=.mmM (®305 

0 8 b) xm&Lx. ^ 0 0^ 1 1 0 o'c<Dm^ 1^3 o^unt^^oizytm 
^mmLx. z<Dmm^i^5mmvMto 

[0 0 7 2] 

*~*^^-^-^^-^^y'fiz^^jm^^n^xmmM.^<Dmmmm^i&mL. m 

[0 0 7 3] 

^^CVNT'. (A) 3 0 8fej:tK#«M (B) 3 0 9 $:mMO0^^{C/>f ^ - 

0 2^mmt^. f~hmm^j:z:^uwmM<Dmm^mizmmi,trjt^,MiiK mmm 
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[0 0 7 4] 

mm4 0 3'^4 0 8 ^mmt^ (019 (b) ) „ m^^x. tyvuy^-^tim^t 
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